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Abstract

Measuring the total microbial count of cow minced meat with the conventional method and comparing
the result with standard limits is one of the routine tests. Achieving the results of total microbial count in
minimum time is really important for confidence from the hygienic quality of products. So impedance-
splitting method as a new technique for this purpose was considered in order to receive the results in less
time and as soon as possible. The main purpose of the study was to evaluate the correlation between
impedance detection times (IDT in hrs), total microbial population (log CFU/qg), total volatile nitrogen
(TVN) and pH of minced meat. Totally 80 minced meat samples were collected and examined for the
total microbial count by reference and impedance - splitting methods, also total volatile nitrogen and pH
were measured based on the recommendations of Iran's Standard Institute and Industrial Investigation.
Then the calibration curves of methods and their equations were obtained by using Excel software. The
calibration curves of methods were elaborated for total microbial count and impedance detection time,
demonstrating a good correlation between the two methods in mince neat samples equal to %93/39. Also
according to the calibration curves, the correlation between impedance detection time and total volatile
nitrogen in all of the samples was equal to %69.8. Also, the correlation between total microbial count
and pH was equal to %71/4. According to the aforementioned correlation values, the impedance
technique could be only recommended as an alternative method in evaluating the microbial load of the
minced meat.

Conflict of interest: None declared.
Keywords: Minced beef, Impedance method, Total microbial count, TVN, pH


https://dx.doi.org/10.30495/jfh.2019.669284
https://dx.doi.org/10.30495/jfh.2019.669284

A=Y Slxis ATAA Gl FF o ¥ o)led A oy9 2l Slge culigy

DOI:10.30495/JFH.2019.669284 (st 95 i)
Jb 2Ll o TVN s pH ey jo 00 S Soled o) b ildesl Gollas o
Ko S iz aisd oS

rué’.'.’}'.’ SR S ‘*Y‘)TM” S APH S

Ol gl laal Ol e dagd olKzils S puals aSCEils  lde 5l g0 ol )| wlid IS axs gl 2505 L)
Ol Sl sal laal Ol dogd ol82ils S puals a2l ¢ lde 3l g0 oiligy 05,5 cslenl Y
Ol laal Gl Ol pea dgd o&ils S spals 0aKiils ¢ o108 sl 50 iy 05,8 Ldsls Y
a.fazlara@scu.ac.ir : oLl J siae oo 5¥

QALY 2 ol Loy AV o /8 dlas il s)

e S

- e

AT SLasls adax 515 o go lasyllonl Ly ol Cllas 5 o jo gsa 58 03 S5 oS3 S 0 Se L IS 5 oled
= S5 LAl e s 5 s kS 5 Ol sl e oy SIS Sl bt 4 plbiens S S5 (s Sl Sl Jsane
LoaS s ol i e 8 es S5 o Ci 8 o Sen 0L abol 0 e b o Olsisay ilisl S5 51 6 50 6 &ty
s @l L el s ool ol Cllas aadllas ol 53 i o 35l e e b ol 0 S s 5S35 G
Sleslial U g ag sLS 03,8 o Cd S Wsed A s ol 03 38 I3 s 3550 13 Sl Ol 5 PH (5 S eIl ca e
Ad S e3llpH 5 sl s ares i S 1S Lol ssse 0,80 JL IS aled Sl e e s lal sla s
Bkl (sla a5 5 04 2ol OLpl i Sl 5 5 1kl s fo Lo Jadlly s bl o pH 5 (il e 25
Ol s wlal Al e Excel )b,t\p;,é,w Gla i Sl eslinad b She la powe gladbsles 5 UG L 3, e
53 o3 3l e b sl iy U Olae i s 2 s AT s Sen o IS ol e i) b il sy s
Gkl 3lin bl 40T ol ams el st doys VV/E PH Olsn b Ldldal Joss il Olgse 355 5 deoys VA Laesls JS

il o BB 0 S 5 GBS s Sl il e sl s G Ol Gl G Sl esbind B0 SIUIG 3

pH crU)'Jﬁ u)\ )\qu ‘&}nga )l;_ JISU,:)L‘W cw\.l:.&‘ u’i’j) 4}L§ ”}S.CJ’? CM»); :‘5%15 ‘Suéj“’



Oan 5 4555

TVN g PH (09,50 (o)led b uilisel by (3olla

Lol dslise 5 gl oped SOT @ a5 bl ol
Sloslial L 25 ,Se o150 Jramin (i S kS
23 S S ol s e L p e s
SUEVS W PSSR JUNE FIg-5) WU UL g Wi Py U L4
Shestial comul (3 Sledis slagslueslul
5 ims Sldal a1 Kol Sm e bais)
(Fazlaraetal., 2013) ail » lde e

S il Ghgy Sl eslaal ot dns 5o 0o
Ooled 5 s oM slse g Slas See plulid
Gl S cidie lalie 5s oy S JS
1SO 5 AFNOR (slas Il Lis pl ool aily
ol ST 5 (6 S0 e s seas Loyl apslsl s
e s S a3l 3 iedae ol Ol
oA g (e B Sy Gla s glra e
DS el by e slas st 55 01l s Lol
=5 ol s b s S S ol
ool s L b sl s Wsedle (6 s
5 3kl A de 53 VWAL Jl 3 VWYV o laia
ISIRI, ) cwl ol o sl 4 o Slidss
J=S ol 5 Soay ol Sl eslial Wl (7727/2015
Al plice Calises bos sl 3 5 U game kS
2L Ll S L O g S5 b 5 andllas
SlaSnsamamy s Jpame 8 Gl aby e
il 5 Jab 5 e 53 il O
(Fazlaraetal., 2013) ..l o L3l o

Er S S oS el adlae ol s
sl b SC SOl Cnslin Olsn el o 518 03 S
<3 S 1,5 L . (Impedance Splitting Method)

shss lay Bla> 55 5 & spmas Ol gt s p s U

-

TPRYH
SUilsem S Gl aes Jold oS
St 45 ol 0t A5 a3 S5 s S
£ asle s s Ll i es il DLl O jas
oS Jlail oo ol Sl dlae Sib 4 i S
.(Belitz and Grosch, 1999) s, & .« SULIsL 5 L
Slde Lo gast diae U Gsl e |, 0 55 a8
Ol gzmes Ols 5 .(ROKNI, 1998) uils o Lalass
bt sl Sl Sl (S e B S (oM
Aels Sl ame 15 Al o sloday sl
i S alASKS 5 s s lagg SU Cled g
Slye s pH @W) ol K5I8 ool Jsa
Dabbagh ) <ol wlas sl sl 4 5505 o5 (s
_~ -(Moghadam and Sadeghzadeh Araghi, 2005
5 g bt Sld ae semma pls LIS S
K5 G I e T bS5 3 s oy S
Sl B S 0,8 o O Glles ol
225 o 2ld sy oyt 5 G Dk S
S5 3 S BB Rl ol ) Sl s &S
(Fazlaraetal., 2013) 555 o sl J suams &S
b 1y ple slge 4 055855, L (a5l
=B S maze 1S Ble Ol o S
S e el 5 0Ll a5l s o S
S Olgsa 148 51 A0 slaggslen Olgz 53 05 4
e 0Ll b Ui Sl 5 0 s
JUR NI CIR SYCHE X S V) S PN PP
b Dl s Sl Ol e 0L
Gl S a Ol e Sl i opl ahe 5L Lilels

.J)_A.; o)u‘ &w L;Lmu_f}ujdu)&:a VS‘J}'



VWY Sl ATAA il FF by oY ojled & 0)9

i lge cutligg

350 ok S g A g edd O by e
o oy i S 4 5e (CFUIG) £ 5 S 5 0 e
ISIRI, ISIRI, 9899/2016) 4> S |l 35
JEP R WV 3 P AP RLINAY rt;;.}l .(5272/2015;
oy gl 4 SSSYL 5 pei A sled (555
orileel B4 oS —

3 gk a3 Y s s S ciS Rlesl
Y S S s S 5 UG oKy 5 b
S Se3lasl el 5 45 U5 el (Sylab, Austria)
S e 5 (S Colda b g ol sl
o5 AT ladlis 53 39 5o sl S
Shlas sy o=l 53 5,8 0 s el oKs
D335 S el A b3l Jls G el a
ot S sl S ealel il (B 5
Voo bgle) 58 e S o B8 5l Sd) g
PR R R R R e T N
Brand, ) s s See Vvt e s (e 2
(N ey L) (K g0l 3l 2 e V (Germany
bl sy o3 ALl Iy 5o 5 axils
aSges led 5 g0 el Slasiie Ak wy
sl b Sesn 5 s oKas il 5 5l
L b o 10 s s S S Boles
3 S e glie Uy uilisl Ol s 5l el
odes L (Media Value or M-Value) cisS Lo
0 Jslas ali] = 5 el SO adsl O oS Ol
2 dolrs ilaal (6,8 o3l Sl Jolss 5 Ao
Celw Vi Slas Oley ol Jsb (gl o ands Ve
Slalol mls s S o by ol ws s S)LS

Colaa Of it s losl Sk Olpee (S5l

S5 s S StS e 5l e e Sl (6 5 R
S e e sl e w8 slad sla S ales

238

L By, 9 309
S5y By

NS oo, S5 o C 58w pal At sl
o3 Laadgad L ol 2 Slsal e sl plal
S yn o8 ilosT o s oy SUS 5 5 Loy Jasl 2
el Lo mlasl (g ol sl s as Jime lis
s el Ll o Sl oy S NS 5l
Cele Y8 Ol b s Sl pH 5 ulisl ol s
b S plx!
TP I S -

o e S Fam LB S 0 8 Y0 il Sl ey
Interscience Bag Mixer,) Sl yiul olKius )3 (4 5ol
VA Il s s 5 ali g5l e (France
g S lpes e glac 3, (S 1 5 e S
S el syl Lo s s S s S

ol Lo s,4— (Standard Plate Count Agar)
BEIBY NV TEPUA S W rL_.}.r.;‘ (Merck, Germany)
=, T gles L (Memert, Germany) ;oL 5SSl
Las A8 b § celu (A Slats o e
5ol tals IS Y LY s placll
2 Sl e A ks LT gls IS sl
Sla IS sluad o5 Koo oS5 P15 S skaeay i g
SR S 5 o 2 3 ey D3 el oled



Oan 5 4555

TVN g PH (09,50 (o)led b uilisel by (3olla

e At Ko WS oy ke ST 2 e £
i e O Sl eslial 5Ly o8 35S
3Ue A € ged (G ol 3ols OF 51 e 5 A 62l
Namir et al., ) s S culssl pH Ol gews sl &3
.(Fan et al., 2009; 2015
Laosls Jdoui 4 3005 —

S S S Goled Sl Jeol il
DL sl e sdel sy Olaj e 3 lagia
53 il ol Lo el oy 05 S
S m5,Sem ) IUT olSas 0325 613810 5 hmans
(el 0l | b EXCEl elul 5 aS g¥ee SIS
o AUL L s 0 B, e 5 003 S e
I b ool Gl 25 ool Conoty (RE) s 2
5 S g oS by O g S iomie bolas
Olas bl il st 5,5en o515 o5l 4l
(ISIRI, 7726/2015) L5 o Jool> Al g dlibel
S i O S5 b e la o o
Pl L il olKws Sl sdel ensas sladl 3
oKws Sl sdsl st slaole) (o e L palis
TUN L s S sl @20 TN L il
PH Ll olKis 51 sl cwsas glaple
S5l Ol 58 s PH Ol b 25,80 Soled o )&
o3lizad U PH Ol b Aoy 05 o o o6 1038

SL s, 5 ULT ol&ns Sle 5 s S S
(ISIRI, 7726/2015) o &5 £y S1 5
ob I3 3l 5 S50 -

IS o&ws 51l L1, ol (s - Seslbl sl
Voo izl 5 s eslecwl (Bakhshi, Iran) ol o
e Osbas s 3 5l e S s i S 5l e S
Son S S SN e s S Sn TLS
O (/) 35 L) Jlaaes 930,5 wgi ol
Merck, ) o siedenST o S /0 Jltie Lol jan 5 405 S
Ve e 3 350 JlS —2p S« (Germany
Saie CT LS ) s sl e T 2 L
G 5 3 ol S G Ol o e i
X ARIIFIPRCR S gS(P RN W
A5 wlsl (Merck, Germany) d_w s +/) 5, |
Y S el Jdomn el 00 205 Sl g
5~ s £ Ol5eary (Sumchun, Korea) 4 s
Bl ol ;S Gl i oSaws b g Sl gl sba
bk 5 o Jos olfaws O4d ) 5l ey S
Yo Olay de 3 Slas=proer Sy ole S 0lg
b ods il sl ol 3 23S ol adSs
Merck, ) Jls i +/) S o ol J 53125 J sl
(b e Aol Hllis bl 5 us S 25 (Germany
oSV 2 e S e e p LS R )l
Ojagh et al., ) s aulows 5LS 03,5 5 5 28
.(Parvaneh, 2007; 2010
PH (5830l =

Sl e pH SIpH ¢ —Seslusl o
S oliwdl 51 s . eslaxal (Sartorius, Germany)

L_:c.L.Z CJ:_- C,\.&; ¢J§0)U\.&A ch;'..ub Qbﬁ ejnﬂs



VWY Sl ATAA il FF by oY ojled & 0)9

i lge cutligg

SL L esliel olKais Sl sdal coss ladley b3 |
2 P 3l Jeol B e S Ea S S o S

pei Ar) Laesls S Jald a5 () Sl 5e) [2S1 L o

k;wu\ oJu..ij 45()\ ‘Mb‘f (K:».v: S

basl

Farhm S IS uled g pulasl e BLS -

Er

q - Y=t /80 V AXHA/TAN
A I
g s R%=. /4774
AT
_:l‘
2 §
/:-? S A
b
EOF -
L)
Ls1n]
& v *
Y
v 4
» T T T LJ v ' ' '
Y ¥ s A ). VY V¥ VT

(el eldel a5 Olaj

S e S s Cd S s A 3 05 S 0L ki L il olKs Sl ool oz glacsles BLs,l powie =(V) Jls ged

GUL Ol by el +/ATTR 1S (1) 13 505 53 kel
03 ,SE o DS S b bk 5Ky o0
Oloj 5 Al oo el ST 51 6,500 L 5K
Sl 31 Ao ;3 AV/YA il 53 sl 4wl
S o a5 1y 5 SL sl (&
TUN 5 eslidsl o Lol -

L sl gy S el sty slagle bl )|
G| e 55 58 e S x2S TUN Sl

RGN I AP Y QLL: (Y )‘bj.a.})

P8 Wby U'»:-QJU 6udl_0) )‘J_EA JWJ;J dbl&d
=35 5Ll L aY e ST 5SL oBas v sa

el e PNt e s Az WIRY

Y=—+/£ VX + A/YANT

A Ay )l sl LS das e OLES dlslee
sloss (..:.Ul_{ﬁ e/t ge jebay ilasl Ol
3 Y =6 S0 sl pf-i)L—KD 55 oo wlS (6 SL

Cewsas (R?) et e e e (K= ilel Ole



Oan 5 4555

TVN 5 PH 29,5 bled b uiligsl by, Ballas

(e ya p 5 o) gl 5
-
o d
1

Y=Y /FYEYXHFV/AN

R2=+/14A

[P | ) I A g [

‘9@ n;t,? C...’&‘,f Gges A 3TVN L J..s'l.\?d oK B] okal Cawsts 0L bl (S -(v) BIEYY

i 3 s WA oS el oyl Sl oS A3l

Al o a5 BB liel s TVN

95w b NS Foled 5 TUN (e B3I -
=S o S ol 5 TYN s BLS

o315 QLS (¥ Jlagad) LasS| s coie 53 58 add gl

ol 0l

Y= 0 /AYFYX+ YTV

L

(Log CFU/g) o5

old et $0ls U TVN e e S5 aolas
el Costy 3 o b Y0 SIS ol Al sey
Y=-Y/¥YevX + YV/AYY

Ay ) il LS e e 0L dsles ol
TUN lilie 51YPY Loy bary il 0l
Oy (X= linal OLaj 5 Y= TUN) 3550 axals
ol pnd Sla0key 5 TN [lide s ol o 0
VAAA Laesls S 53 870+ S| SSL olKaans o s

(dmya o 5 ) ol 5 &gl

}Lg a:;'cﬁ ;..:.‘,f 44",«5/\' )}TVNLQ‘;:J)%AJQ LL:SJ‘L;'.;M—(Y')JB_,@J



VWY Sl ATAA il FF by oY ojled & 0)9

i lge cutligg

=9 5w b Sl s 31 Ao )3 Av/YA &S das e OLES
A e LBTVN Lo g
pH s TVN (s b5, -

03,5 o Sb S PH 5luis LTVN (LU

ol 0l 6205

e TUN L 5 S 5L slde gsen S5 dlsles
el Cewdas Ji3
Y= AYYVX + Y/VYYY

o dls ) Jaall boaS s e 0L dsles ()l
AL sl (S s Y L g b TVN
AX=TVN 5 Y=(5 58U sl 0,80) 355 g0 035 53
S 5 (s Sen D Sl (s el g 8 Ol e
5 LSl e AYA LS s S o s S 5> TVN

Y=V 1 /4 EAX=0Y/YA

i F. R2=. a0
T - &
*
AR
DN
2
v T T T T 1
¥ Fa ¥ y A q

rH

K s Ex b8 Gges Ar 5o pH L TVN Sldie BLs 1 oeie —(£) 3 503

L s TVN & ais 5l des ;5 14/0 45 s s 0L
Al o 4 5 LG pH
PH e b yldal oy B3 1 -

L ldsl olSaaes 3l ool Codas laoley bLS |
Sl o 53 58 e S 2o i S s pH s

el 0 ko3 S 1,1 (015 5a5)

Je3 zota PH L TUN e s S5 dslae
LAl e

Y=11/4¢AX = OY/YA

A Ay ) il 8l b aS das e OLAS dlslee

sy 03553 TVN [lide 4 VV/4 Law e sbay pH

e s Gyt gy Olss ((X= PH 5 Y= TVN)

SW PRVACT IR 03 SF 2 oS 53 TVN 5 pH



Oan 5 4555

TVN 5 PH 29,5 bled b uiligsl by, Ballas

q -
1 mad
s

FaJuups
e

¥

v

v

N

Y= — /NN X+V/eYe

RZ= vyt

¥ ¥ ¥

1. VY V¥ 1§

(el Sl a5 Sl

Mo s A S S wged Av s pH islis U il oas 5l edal ey sla0ley L3, e =(0) 513 5ad

VVAE il Eey a £Y e ST S oK s
dwgas pH Ol s 5l o s VV/E 5 u il e
Ll a5 LB sl
@3S b (IS oled 5 pH bl -

For i sS 03 (s S Db i L pH LU

oJ\_.:.J; 4_§|)‘<-\)‘Jj_4u) &S‘ﬁwjé )K OJJS

o

sl s laolay L pH Jse v S5 dsles

Jod ot 1Y SIS L el o8 e 54
el Cewsay

Y=—+/VEVX + V/EY0

ag Ay ) il baS das e Olis alslas ol

a8 pH Slais 31N Lasgie jsbay il Ol

A.L‘:_wjd._’ Y8 A u.:_:du LSLQQL&) 9 pH )‘J\.&A u.:.! U'l'l""
4 -
*e
A Y=1/4 VAX-/e¥r
2= 0

4"!\" v | R /Vao *
5]
o
=
oA d
2[.'
ki

¥

v pos

Y L] L) L] 1

¥ P 4 % A q

rH

S 028 o S S Gsai At 3 05 Ses Sk e LPH LI owts —(1) l sas



VWY Sl ATAA il FF by oY ojled & 0)9

i lge cutligg

=l aS 5 AY/Y Jolee J.pl;— szjf) SlUsles
23 bl Gy b 825 2,08 Kl £ 5550
Al e LS 63 S S S S Ul S
el s Sl eslinal anas s Sos alie Slides
Pl e 15 5le s S kS S 5
esls )3 el Sy s byl el
bl ps e Cly 5o e e CiS s L
e L olad 53 s 3 35250 slaS S5
oo UL Bl a5 L 5l eslina plie
el s (R /8Y) il 2 L e e
dmo 5 S Sl Ll Gl e e s Sl
ey adaly ey (Andrade et al., 1998) .z
2l Sl S S aslie (S o3Il 5 sl
o CtS asea 3 a0l sl (Il 5 S S 8l ST
B (Spiller et al., 2006) ..l ol ssliza!
SLa i £l 53 23 S IS oS15 Koo asllae
oroo Sheslenl L LIl gk el 3 ol b 0
Ol - bl pmilheal Biss 5 5 o o )l
5Aos JaslS WAL dslee 5 gt Sy 5 Gl
(ke By S Olgea el gy a8 sl Ol
E{EE NI GOy V5 S IS W G s
3 S 5Se 58 5 oS sl Dbl S il 5
4> .(Grossi et al., 2008) .l oslax ol =6 &S
S il S5 sl 5 s anla
a3 b 53 (S sms ) e U Shsdids g o
53 Okl Ol 5 235 D3 s 2 3550 o ks
353 Jeols s 5 S SolS Aoy AAVE i,
Sl gme Sl (5l i 51 Sl 5 e 2,
2 e (Walker et al., 2005) sl OLL

S 53 s S K oled G S5 slae
el Cowsa 3 z~«PpH L8 ess o
Y=V/4+YAX = /evay
PH a5V 5l L aS s o OLLS dslas ol
035531 (5 5L shas (LS 4 VA Lo te ) shoas
Olsn .(X=PH 5 Y=g S L slins o )LSD) 55 0
Ci S 00 oSl ol Jlke (el g 2
5 dib e 0 /VA0 Jslas PH ldie 5 58 o5 S A
=95 sl Dl 5l ds s VA/0 a8 das e OliS

AL e ey BB pH Lo

S g S

sy (Geilal) SO sl e slie (S 51)
e b O s aS el b
Sl gloac b Ll Go b 5l e S
N L e R
e e R S S Sl s Ol
SREPCIE PR SO B PP T W
J—B sla IS Oy ma |y 0l Lgl_armﬁjtfjl
Ll e ST S Lo Tl 03 S
S S0 93 Ol S s e b
Sl 3 2k Do S S5 SUslas ol
e 33,5 e b e sba (11 osle
adsls 5 uilial gy Sheslial LTy o5 e L
S Sy Gl sba dby e S S
.(Yang and Bashir., 2008)

s el u“)i—”"" Oljmr bl aslllas o
ekl b 58 038 5 o 58 sladised (5 S



Oan 5 4555

TVN g PH (09,50 (o)led b uilisel by (3olla

FUol pinadl 53 0l (glivtion O gaddyy oS 5L
ki 31 (Modified atmosphere package :MAP) oL
RS R Lol Ll 5 oS glaaxls
3o WY Sl il b e S E e 05
b p5m s 3 g 5 J—6 Rl
Ol ol il 8 DR ol slacaw gobe
Sols e LIl ool s 8 alaslla s
aS AL 0l 5 il 5 g g anllas 5 ) g0 sla, 5SU
sbad b0l 03 e la Olsieay Kl e ol Ll 5 )
Fraqueza et ) a7 las 0 pals p 38 5 Soo
S sl S oy 2 b s andllas s .(al, 2008
PPN SRR S SO ST
3 S 0l pRalS s e ol S bl
TBA 5 pH (5 15 ol aole pland sl astls
o b Soean sl 555 0e sla, sSB5 Wls
Ll 5 5 eeaas (Amany et al., 2010) s 5
03 e LE sl g sled Wae slag SLL e o
ol 5155 o 3 et (51K obss 3151 oAb
S35 = i (e (Hozbor et al., 2006) ..
ool o (=0 /8A) (658 bLI,l sy 5d s ale
osls 0L 1y o5l 3l Ol 5 JS s Sem UL
.(Joseph and Adnes., 2004) ..
Sge CdS ey 51 6oL Dldllae O ST
S sl s el (S 31l s say cilie lde
BYRCIW It SUN RIS PN R L [PV ol
o 4 0l ol Gl i 5 s b S I
GLasl Sl 5 35 0 b 53 5l aallas (gl >
e andllas SO Ll (8 S s ele Lol

Jj_lau (sl_?)‘)_é Q)‘jw\.)_:»\)jfl_%}b WP

S S 5o ildel oy b sisl e oS S plile
sl oo 3l esliiul L sdid a5 036 OLSL
/0 51 508 53 dool eSSl 5 sl ST (651~
Glassmoyer and ) culea s 5ol S cel o
53 eildasl 3,58 Kos glaallas > .(Russell., 2001
i ST slaeis L5 sln ol mlo
ot Bl 5 a8 8 8 250 b
e Oleg s ST slaciis lag S ales
Cwsass (17 -0.95) UL Soens oo b sl
3050 4 a5 L IS 5 5ba (Garro et al., 2001) Ll
el sS Ol e s il gy aS cpl 5 S48
D3 bl 250 Bl oo 1 5 A sladi sed slass
Sl b Gl Al e SISl s
AL Sy e sla
S =Sl el s = ol S =S o510
b 48 TMA) Gl s 5 e ola 55U
el e (s o W5 sld Jle slags S
0333 b 53 0dS 5l slag sl w5 S DMA)
Ls aS) Slsal (Lt e A5 e S
Ll 1S 55 o ed B 5 el (sladal (il el
Gl 5 S5 OS5 e s (Wpd e 4l
53 e Olallls (Malle and Poumeyrol., 1989)
=S sl ol L gl 15 gl BLS 1 ) e
sy 5 Boas Slalllas ol ez 515 ol es ol
S Laol O PR P PYRFIEE o5l
Sls 5S35 ol 3l e ok 3 Sl O
oz J1 4 Wlos g g T (Saan 5 B3|
Olss o IS o b |y (Steds (pl a8 SLE1S

Sladlae 53 adax O 513 gad oLl (g3daze 3l 50 4

\0



VWY Sl ATAA il FF by oY ojled & 0)9

i lge cutligg

I sl e b leel (rgy Gillal Olsee (i o
ooy RS Ol 55 5 deo s TU/A Laesls S s
Ol el Csds do s VV/E PH Ol b sl
3 S et 2l kS S Gladgesl s mls
Blee 3 bl oy O Fm e SSGSS
ol o SR Slp iRl Olpee o8
el e a3 a8 5,8 18 eslinad 550 Ll 5 e
J xS jebeas aml an iy sla, 28 & 5 50
./

Sl Sl
o b5ty Gob 3l ol aalllas olonil (claes 5
S ok el 3lpal Ol e dugd K51 VYA
& _ils R i slrs ) 9> 3 ‘dﬁ—"“jgﬁ.’)‘—’

Ll e 6)‘}-<ML:”

Bl 2l
el gl il 55l aﬁ@ﬁo\f.umws

NURIRE

plowil WOl gl 5 (Sooan Oljpe ob3sl 5 Olajpes
WSS O S5 S5 oS de anlllas 55 sl ol
OLSle i S add 5o il bl 05,5
o L sl s el e o UL (Stas O
oo b el e Sl slde GLkil Ol e 5 s alaUe
bS5 05 5o e Jd 53 SSE 4 il
39 o3 AY/0 5 AO/ECAY/0 Jslan ol Sas Waesls
S s bl ol 14 «(Fazlara et al., 2013)
el S Cls JLgbl Oy e bl aalllan
J=B 5 e B 5 i 35 K Ol Kl
b gy odd ol b O g S5 5 ool | sl
Ols s 53 (28,550 DL e 5 2Ll 2 esls
G oS Lor pa Bl andls 5 )8 50 e Sl 8 )
Ol Ly iliel ) pollS Olpets a5 L 50>
350 st 30 =l A3 VA Joles ob 13
P B S B B VP I E I W
e 3 il SSG 51 (60 e 0S8 208
SOladlas 5 Slidss <sl.>.u'\ Ll ol HlE sl Olges
Al Al
G Olye oo 0nl 1 Jool s el
S S Goled am e s L il o

- MJJC\Y“/YUC\ j@ oJJS'Cf; C,uijf).ﬁ &j){'f

@Lu

e Andrade, N.J., Bridgeman, T.A. and Zottola, E.A. (1998). Bactericidal activity of sanitizers against
Enterococci attached to stainless steel as determined by plate count and impedance method.

Journal of Food Protection, 61(7): 833-838.

e Amany, M.S., Reham, A. and Gehan, S.A. (2010). Studies on antimicrobial and antioxidant efficiency
of some essential oil on minced beef. Journal of American Science, 6(12): 691-700.

e Belitz, H.D. and Grosch, W. (1999). Food Chemistry. 2™ Edition, Springer, New York. pp. 527-578.

e Dabbagh Moghadam, A. and Sadeghzadeh Araghi, O. (2005). Text Book in Meat Hygiene and
Inspection. 1% Edition. Marz Danesh Publication. pp. 3-13. [In Persian]

R



e 5 455 TVN g PH (09,50 (o)led b uilisel by (3olla

e Fan, W., Sun, J., Chen, Y., Qiu, J., Zhang, Y. and Chi, Y. (2009). Effects of chitosan coating on quality
and shelf life of silver carp during frozen storage. Food Chemistry, 115(1): 66-70.

e Fazlara, A., Pourmahdi Brojeni, M. and Jaferi, F. (2013). Mathematical modeling of microbial load in
poultry meat fillets according to Impedance-Splitting method and evaluation its correlation with
total volatile nitrogen (TVN). Journal of Food Science and Technology, 41(10): 35-46. [In
Persian]

e Fazlara, A., Zareie, M. and Mottaghian, N. (2013). Designing predictive model for microbial load in
raw and pasteurized milk with measuring electrical resistance (Impedance-Splitting Method) and
survey on its correlation with milk titrable acidity. Iranian Veterinary Journal, 9(2): 97-105. [In
Persian]

e Fraqueza, M.J., Ferreira, M.C. and Barreto, A.S. (2008). Spoilage of light (PSE-like) and dark turkey
meat under aerobic or modified atmosphere package: Microbial indicators and their relationship
with total volatile basic nitrogen. British Poultry Science, 49(1): 12-20.

e Garro, M.S., Devaldez, G.F. and Degiori, G.S. (2001). Application of conductimetry for evaluation of
lactic starter cultures in soy milk. Journal of Food Science, 67(3): 1175-1178.

e Glassmoyer, K.E. and Russell, S.M. (2001). Evaluation of a selective broth for detection of
Staphylococcus aureus using impedance microbiology. Journal of Food Protection, 64(1): 44-50.

¢ Grossi, M., Lanzoni, M., Pompei, A., Lazzarini, R., Matteuzzi, D. and Ricco, B. (2008). Detection of
microbial concentration in ice-cream using the impedance technique. Biosensors and
Bioelectronics, 23(11): 1616- 1623.

e Hozbor, M.C., Saiz, A.l., Yeannes, M.l. and Fritz, R. (2006). Microbiological change and its
correlation with quality indices during aerobic iced storage of sea salmon (Pseudopercis
semifasciata). LWT-Food Science and Technology, 39(2): 99-104.

o Institute of Standards and Industrial Research of Iran (ISIRI) (2016). Microbiology of food and animal
feeding stuffs, General requirements and guidance for microbiological examinations.1% Revision,
ISIRI N0.9899. [In Persian]

o Institute of Standards and Industrial Research of Iran (ISIRI) (2015). Microbiology of foodstuffs,
Fundamentals for detection and determination of microorganisms in foodstuffs with impedance
method.1% Revision, ISIRI No. 7726. [In Persian]

o Institute of Standards and Industrial Research of Iran (ISIRI) (2015). Microbiology of the food chain,
Horizontal method for the enumeration of microorganisms-Part 1: Colony count at 30 °C by the
pour plate technique. 1% Revision, ISIRI No. 5272. [In Persian]

e Joseph, O. and Adnes, O. (2004). Storage life of croaker (Pseudotholitus senegalensis) in ice and
ambient temperature. African Journal of Biomedical Research, 7(1): 13-17.

e Malle, P. and Poumeyrol, M. (1989). A new chemical criterion for the quality of fish:
trimethylamine/total volatile basic nitrogen. Journal of Food Protection, 52(6): 419-423.

e Namir, M., Siliha, H. and Ramadan, M.F. (2015). Fiber pectin from tomato pomace: characteristics,
functional properties and application in low-fat beef burger. Journal of Food Measurement and
Characterization, 9(3): 305-312.

¢ Ojagh, S.M., Rezaei, M., Razavi, S.H., and Hosseini, S.M.H. (2010). Effect of chitosan coatings
enriched with cinnamon oil on the quality of refrigerated rainbow trout. Food Chemistry, 120(1):
193-198.

e Parvaneh, V. (2007). Quality Control and the Chemical Analysis of Food. 4" Edition, Tehran
University Press, pp. 241 255. [In Persian]

e Rokni, N. (1998). Meat Science and Technology. Tehran University Press. pp. 240-242. [In Persian]

o Spiller, E., Scholl, A., Alexy, R., Kummerer, K. and Urban, G.A. (2006). A microsystem for growth
inhibition test of Enterococcus faecalis based on impedance measurement. Sensors and Actuators
B: Chemical, 118(1-2): 182-191.

VY



A=Y Slxis ATAA Gl FF o ¥ o)led A oy9 2l Slge culigy

e Walker, K., Ripandelli, N. and Flint, S. (2005). Rapid enumeration of Bifidobacterium lactis in milk
powders using impedance. International Dairy Journal, 15(2): 183-188.

¢ Yang, L. and Bashir, R. (2008). Electrical/electrochemical impedance for rapid detection of food borne
pathogenic bacteria. Biotechnology Advances, 26(2): 135- 150.

VYW



